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(54) Liquid applied waterproofing 

(57) A liquid-applied waterproofing formulation sys- 
tem comprises separate components A and B which are 
transportable to the application site in separate contain- 
ers but combinable at the site to form a blend, preferably 
a water-in-oil blend, which solidifies into a continuous 
membrane having hydrostatic head resistance. Compo- 



nent A is an aqueous latex of a natural or synthetic rub- 
ber. Component B is an oil carrier in which is dispersed 
a vulcanizing agent operative to cure the rubber and a 
hygroscopic agent operative to chemically bind the wa- 
ter in component A. Methods for waterproofing, which 
employ the formulation system, are also disclosed. 
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Description 

This invention relates to a formulation and method 
for waterproofing or dampproofing a substrate surface, 
such as a horizontal concrete deck or vertical foundation 
wall, using a two-component waterproofing formulation 
system which is applied in liquid form after blending at 
the application site and which solidifies Into a continuous 
membrane. 

Building constructions and other civil engineering 
projects, such as roads, bridges, foundations, tunnels, 
roof decks, and plaza decks, are susceptible to water 
penetration resulting, in part, from their inherent prop- 
erties. Liquid composition coatings have been em- 
ployed in the past for minimizing penetration by water 
and moisture. For example, hot bitumen or tar coatings 
have been used, but unpleasant odors are emitted when 
the coating mixture is heated at the site. It is also known 
to use urethane-based systems but this, too. is undesir- 
able Irom a similar slandpoinl. 

German patent 299438 of Gtaditz et al. disclosed a 
bitumen-latex emulsion produced by heating the bitu- 
men to 105-115° C, heating an aqueous component 
containing oleic acid, potassium hydroxide, and ethox- 
ylatod alkyphonol to 90-95* C, and then mixing the bi- 
tumen with the aqueous component. Once cooled to 
room temperature, 77-83 parts of the emulsion obtained 
were mixed with a rubber latex, followed by mixing in a 
vulcanization accelerator This was followed by mixing 
in a dry mixture of sulphur, zinc oxide, bentonile, and 
2-mercapto-benzothiazole. The resultant composition 
was said to be useful for repairing defective roofs and 
as a protective paint. 

For the past two decades, W. R. Grace of Slough, 
Great Britain, has sold an adhesive formulation under 
the tradename SER VIDEK for use as an adhesive to ad- 
here a laminate onto a concrete bridgedeck. This adhe- 
sive involves a rubber latex which is mixed on site with 
a bitumen in oil mixture containing lime as a desslcant. 
The adhesive alone, however, is not effective for, nor is 
it sold alonetor the purpose of providing a waterproofing 
barrier coating. 

British application 2 205 104 A of Semsei et al. dis- 
closed a "cold usable, permanently plastic product of 
controllable setting lime," which consisted of compo- 
nents A and B, and was free of water and organic sol- 
vent. Component A contained 40-607© wt. bitumen or 
bitumen modified with potystyrene-polybutadiene poly- 
mer, and further containing 20-40% wt. liquid oleic acid, 
20-40% wt. filler, and 0-10% wt. solid sulfur factice (vul- 
canized oil). Component B contained 0-20% wt. liquid 
factice, made from drying or semi-drying vegetable oil 
and sulfur. 10-20% wt. zinc or magnesium oxide, alkali- 
earth metal oxide or -hydroxide, chlorinated lime or mix- 
ture thereof, and 60-80% wt. filler such as ground quartz 
or sand. 

In U.S. Patent 5.382.612 of Chaverot el al., there 
was disclosed a process for preparing an aqueous 



emulsion comprising a bitumen/polymer binder. The 
emulsion comprised a sulphur-donating curing agent for 
cross-linking the polymer into a three-dimensional struc- 
ture. 

s European patent application No. 0 645 432 Al of 
Obayashi disclosed a rubber modified asphalt water- 
proofing composition obtained by spraying a cationic 
rubber modified asphalt emulsion and an organic coag- 
ulating agent substantially at the same time. The organic 

10 coagulating agent includes an aqueous solution con- 
taining an alkyi sulfonate polymer resin. Obayashi 
taught that a variety of cement materials can be used to 
hydrate with water in the cationic rubber modified as- 
phalt emulsion to absorb the water as crystal water, and 

IS thus reduce the amount of water exuding from the 
formed waterproofing layer. 

A number o1 commercial products exist which em- 
ploy muliccomponent water-based systems. For exam- 
ple, neoprene latexes are mixed with asphalt emulsions. 

20 Thereafter, a sail can be stirred into the mixture lo co- 
agulate the emulsion. The salt coagulant may also be 
co-sprayed with the emulsion onto the building surface, 
or the salt may be replaced or augmented by using ce- 
ment as a desslcant. It is believed, however, that the 

2S combination of physical strength -tensilo, comprossivo 
and shear strength- of the latex rubber/bitumen emul- 
sion systems are generally insufficient to provide resist- 
ance to hydrostatic pressure, crack bridging, and crack 
cycling, unless a high coating thickness Is applied or a 

30 reinforcing layer is set into the coating, in conditions of 
high humidity or where the substrate is wet or damp, the 
rate of hardening is slow, resulting in a soft coating prone 
to damage for several days after application. 

In conceiving the liquid applied waterproofing for- 

35 mutation system of the present invention, therefore, the 
inventors perceived six specific, sometimes conflicting, 
problems. The first was to avoid complex mixing steps 
at the application site. Prior art emulsions required mix- 
ing of the latex rubber and bitumen emulsions, followed 

40 by mixing in powdered coagulants, dessicants, or cura- 
tives. This was inconvenient; the measurement of pow- 
dered mix-ins was susceptible to the winds of error. The 
second problem was achieving "pot-life" and "workabil- 
ity" which meant, respectively, that the mixture needed 

45 sufficient time and viscosity for convenient application 
as a liquid coating before the onset of solidification ren- 
dered application difficult, or even impossible. The third 
problem was lo attain a rheological character permitting 
the mixture to be trowel-applied during the workable pot- 

50 life to a vertical surface such as a foundation wall to ob- 
tain the desired thickness within one coating. Avoiding 
subsequent coatings meant decreasing time, labor, and 
expense at the job sito. Tho fourth problem was to have 
a mixture that cured within a reasonable time after coat- 

5S ing. The fifth problem was to avoid a "skin" effect that 
was prevalent in polyurethane coatingS: whereby the 
outermost surface would harden but be vulnerable to 
gases bubbling through and creating a "pinhole" and 
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thus defeating the ability of the coating to act as a con- 
' tinuous water/moisture barrier. Finally, the sixth problem 
was to obtain sufficient tensile, connpressive. and shear 
strength, once the membrane cured, to withstand the 
hydrostatic pressures of subgrade environments. In 
view of the foregoing dynamic and conflicting problems, 
a new liquid applied waterproofing formulation system 
and method are needed. 

In surmounting the disadvantages of the prior art, 
the present invention provides a novel two-component 
liquid applied waterproofing formulation system and 
method that simultaneously provide convenient mixing 
at the application site, a workability and potlife that per- 
mit convenient application, the ability to obtain a theol- 
ogy for trowelling the formulation in sufficient coverage 
thicknesses, a reasonable curing time, and hydrostatic 
pressure resistance when solidified into a membrane. 

The present invention also has the advantage, pri- 
marily when compared with polyurethane-based sys- 
tems, in thai the coaling formulalion conlains subslan* 
tially no volatile organic compounds. Another advantage 
is that the blended formulation does not require any sol- 
vent of any kind, nor does it require humidity in the air 
for curing. Consequently, there is little or no shrinkage 
in the formulation as it cures and hardens, such that the 
wet thickness is substantially the same as the dry thick- 
ness. 

An exemplary two-component liquid applied water- 
proofing formulation system of the present invention 
comprises: components A and B which are transporta- 
ble to the application site in separate containers but 
combinable at the site to form a blend in which a vulcan- 
izing reaction is initiated for solidifying the components 
into a membrane; component A thereof comprising an 
aqueous latex of a natural or synthetic rubber; and com- 
ponent B thereof comprising an oil carrier in which is 
dispersed a vulcanizing agent operative to cure the 
component A rubber, and a hygroscopic agent operative 
to chemically bind the water of component A. Preferred 
formulation systems comprise a water-in-oil blend 
wherein the oil-carried hygroscopic agent chemically 
binds with water in component A, and the rubber of com- 
ponent A is cured by the vulcanizing agent of component 
B. 

Exemplary methods of the present invention com- 
prise providing components A and B in separate con- 
tainers, component A comprising an aqueous latex of a 
natural or synthetic rubber, and component B thereof 
comprising an oil carrier in which is dispersed a vulcan- 
izing agent operative to cure the component A rubber, 
and a hygroscopic agent operative to chemically bind 
the water of component A. Other exemplary methods 
comprise mixing together components A and B to form 
a water-in-oil blend; applying the mixture onto a sub- 
strate surface: and allowing the mixture coating to so- 
lidify into a membrane. Exemplary substrate surfaces 
include horizontal decks or vertical walls such as foun- 
dation walls. Other exemplary surfaces include tunnel 



walls. 

Components A and B may be sold and transported 
to the application site in separate containers, such as in 
cans or buckets, as a "package" in that they have been 
5 premeasured so that they can be combined at the site 
without measuring. The "package" can also comprise 
taping or tying the containers together or placing them 
within a box carton and selling them as an integral unit. 
In preferred embodiments of the invention, the compo- 
nent A may be contained within a smaller container, 
such as a plastic bag. and located within a larger con- 
tainer that also contains component B. At the site, the 
larger container is opened, the plastic bag can then be 
accessed and opened to permit component A to be re- 
leased and mixed into component B within the larger 
container. As components A and B are ideally soW to- 
gether in pre-measured quantities, the preparation of 
the formulation system at the application site can thus 
be performed conveniently and with a minimal chance 
for error. 

Fig. 1 provides an illustration of the reaction dynam- 
ics that are postulated to occur when components A and 
B are combined at the application site to form a water- 
in-oil biend. At least three dynamic processes or stages 
occur. First, the oil carrier 12 of component B provides 
a continuous phase in which the aqueous phase of com- 
ponent A (represented by circles as at 14) is dispersed 
as a discontinuous phase. The rubber (represented by 
the squares as at 24) is swelled during the mixing proc- 
ess by the oil 12. This swelling occurs within approxi- 
mately 1 to 3 minutes after the beginning of mixing. This 
begins a viscosity-increasing process whereby the 
emulsified rubber particles transferred from the aque- 
ous droplets into the oil-carrier start to form a rubbery 
network. During this first stage, and during the applica- 
tion stage (as will be immediately described), the aque- 
ous phase 14 acts as a lubricant or plasticizer to facili- 
tate mixing and dispersion of both components A and B. 

In the second stage, the hygroscopic agent 16 in 
component B chemically binds with the water molecules 
of component A. This begins a second stage viscosity- 
increasing process during which the formulation begins 
to turn into a soft, solid pliable mass, as water is re- 
moved from the system through chemical combination 
with the hygroscopic agent. The time window for this 
"second stage" process, in which the formulation is 
workable (i.e., can be applied onto a horizontal or verti- 
cal surface using a trowel or brush, for example) is up 
to about 1 to 2 hours after the beginning of mixing, de- 
pending upon ambient temperature. The term "trowel" 
as used herein shall mean and refer to the use of an 
implement, preferably one which is hand-manipulata- 
bio. for conveying a workable pliant mass of the mixed 
components A and B to a substrate surface and for 
spreading the mass into a coating having a desired 
thickness. It is also contemplated that brushes, spatu- 
las, or other hand held implements may also be used to 
coat-apply the formulations of the invention. It is also 
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contemplated that components A and B can be co- 
sprRyed onto a surface using known techniques. 

In the third stage, the oil-swelled rubber 24/12 of 
component A is cured by the vulcanizing agent(s) 20 of 
component B. Hardening of the rubber into an elastic 
solid through the vulcanization process is essentially 
complete about 1 to 3 days or more thereafter at 23° C. 
and could take longer at lower temperatures. 

An optional colorant, pigment, opacifier. or color 
modifier, such as carbon black 26. and an exemplary 
rheology modifier, such as montmorillonite clay 28, are 
also illustrated in the continuous oil phase 12. 

The rubber latex of component A may comprise a 
known rubber or rubbers. Preferably, component A com- 
prises a styrene butadiene (SBR) latex that is between 
5-50% by weight total, and more preferably 10-25% by 
weight total (based on total dry solids in combined com- 
ponents A and B). SBR latexes are commercially avail- 
able. The term "rubber" is used herein to mean hydro- 
carbon polymers occurring naluralty. such as natural 
rubber from trees, or synthetic hydrocarbon polymers 
having properties of elongation or yield under stress, 
and elastic recovery after vulcanization with sulphur or 
other Crosslin king agents. Although an SBR latex is pre- 
ferred, othor possibilities are natural rubber (cis- 
1,4-polyisoprene). styrene butadiene styrene (SBS), 
butyl rubber, neoprene, nitrile rubber, acrylate, and the 
like. Known emulsifying or latex stabilizing agents are 
believed to be suitable for use in the invention. 

Component A preferably comprises a latex stabiliz- 
er operative to increase the working life of the latex by 
controlling the initial pH of the latex components. It is 
also discovered that additions of potassium hydroxide 
(KOH) dissolved In minimal amounts in component A 
can lengthen the setting time, but excessive amounts 
may destabilize and cause premature gelation of the la- 
tex. A preferred addition rate, therefore, is up to 1 .5 parts 
per 100 parts of rubber It is believed that other high pH 
additives, such as ammonia or sodium hydroxide 
(NaOH) may be used. Accordingly, an exemplary com- 
ponent A of the invention may comprise 0 to 2.5 phr (per 
hundred parts rubber). 

Component B contains, among other things, an oil 
12 carrier fluid lor the vulcanization agent and hygro- 
scopic agent. In prelerred embodiments, the oil carrier 
fluid Is a blend of hydrocarbon oils, such as a blend of 
both aromatic and paraffinic compositions. The aromat- 
ic oils which preferenlially swell the rubber particles are 
generally more viscous. Fluidity can be controlled by the 
addition of paraffinic oils of lower viscosity which also 
serve to adjust the setting time of the composition. In 
other exemplary embodiments, synthetic liquid plasti- 
cisors such as phthalatcs, adipatcs, or othor commonly 
used rubber plasticisers can be used. The carrier fluid 
12 may also contain a proportion of bitumen, either ox- 
idized or penetration grade. The level of aromatic oil is 
not likely to be less than 50% of the oil carrier fluid, and 
the bitumen not greater than 30%. The presence of the 
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bitumen, however, is not critical to the invention. Also 
optional is the use of a hard synthetic or natural resin. 
The oil 12 carrier fluid will comprise 20-60% by total 
weight of the formulation (when components A and B 

5 are combined). 

Component B contains a vulcanization agent or 
package 20. Preferably, the vulcanization package com- 
prises elemental sulphur as the sulphur donor for the 
system, zinc oxide as a vulcanization activator, and a 

10 mixture of zinc iso-propyl xanthate (ZIX) and zinc dibutyl 
dithlocarbamate dibutylamlne complex (ZDBCX) as ac- 
celerators. These may be used in the preferred ranges, 
respectively. 0.5 to 15.0 phr (parts sulphur based on 
parts hundred of rubber). 0.5 to 20.0 phr (ZnO), 0.1 to 

IS 5.0 phr (ZIX), and 0.1 to 5.0 phr (ZDBCX). Other known 
vulcanizing agents and/or packages are believed to be 
suitable for use in the invention. See e.g., U.S. Patent 
5,159.980, assigned to Halliburton, incorporated herein 
by reference. 

20 Component B also contains a hygroscopic agent or 
dess leant for chemically binding the water of component 
A. The preferred hygroscopic agent is calcium oxide. 
Other hygroscopic agents may include other metal ox- 
ides which react with water to form hydroxides, e.g., 

25 magnesium, barium, etc. Hydraulic cements, such as 
Portland cement, or high alumina cement, calcium sul- 
phate cement (plaster of paris), or magnesium oxychlo- 
ride cement, may also be used. The hygroscopic agent 
may also comprise anhydrous salts which absorb sig- 

30 nificant proportions (25% or more) of their own weight 
of water, such as borax. The weight of the hygroscopic 
agent is chosen to effectively dewater the latex, with 
preferably a slight excess to ensure that the water is 
bound up. However, it is possible that partial desiccation 

35 of the latex may be used, ie.. less than stoichiometric 
quantities of hygroscopic agent used. The hygroscopic 
agent, depending upon which is chosen, can comprise 
10-50% of the total formulation system. 

Component B may also comprise one or more rhe- 

40 ology modifiers. Preferably, a combination of montmo- 
rillonite clay (activated with a chemical activator) and 
stearate-coated calcium carbonate is used to achieve 
the desired balance of rheological properties, although 
other options, such as organo-treated bentonite clays. 

45 fumed silica, polymer fibers, ground rubber, pulverized 
fly ash, hollow glass microspheres, and hydrogenated 
castor oils, could be employed. The amount of rheology 
modiriers, depending upon the material chosen, could 
comprise 0.5 to 25.0 % weight total solids in the formu- 

50 lation system (components A and B combined). 

Optionally, but preferably, a colorant, color modifier, 
opacifier, or pigment, such as carbon black, can be con- 
tained in component B in the amount of 0.1-10.0% 
weight total. Other known pigments or dyes can be 

55 used. Exemplary formulation systems of the invention 
comprise a colorant in the oil-carrier phase, such as car- 
bon black, to act as a visual aid in the mixing together 
of components A and B. When A and Bare initially mixed 
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together, the mixture is milky or light grey in color, but 
then assumes the color of the pigment as water droplets 
which initially contained the rubber become dispersed 
in oil, and the formulation thereafter converts to the color 
of the pigment carried in the continuous oil phase. The 
final conversion to the color of the pigment, such as the 
black of the carbon black, provides a good visible indi- 
cation that the system has been properly mixed and set 
up, and that the three dynamic stage or processes, dis- 
cussed above, will proceed. The final conversion to the 
color of the pigment also provides an indication that the 
first stage is complete, and that the second stage has 
begun wherein the formulation system is workable and 
can be trowel-applied to a surface. 

Further exemplary formulation systems of the in- 
vention comprise a colorant in one of either components 
A or B, and preferably only in component B. as a visual 
mixing aid. 

Preferred waterproofing formulation systems of the 
invention, when components A and B are mixed, applied 
to a building surface, and allowed to cure into a solid 
membrane, have at least a 1 0 psi hydrostatic head re- 
sistance at 1.5 mm thickness in accordance with ASTM 
D 5385-93. More preferably, the hydrostatic head resist- 
ance at 1,5 mm is at least 15 psi, and most preferably it 
is at least 30 psi (ASTM D 5385-93). 

The following examples are provided by way of il- 
lustration only and are not intended limit the scope of 
the invention. 

Example 1 

A formulation system was prepared wherein com- 
ponents A and B had the following components based 
on total dry weight solids of the total mix (total solids 
when A and B are combined). Component A: styrene 
butadiene (20-25%). and potassium hydroxide 
(0.25-0.5%). Component B: aromatic process oil 
(10-15%). parafRnic oil (10-15%) clay (0.25-1.0%), 
CaCOa (6,0-7%), CaO (20-30%). carbon black 
(0.25-1.0%) sulfur (0.25-1.5%). zinc oxide (0.5-2.0%). 
zinc isopropyl xanthate (0.25-1.0%), and zinc dibutyl 
dithiocarbamate dibutylamine complex (0.25-1 .0%). 

Component A is milky (white) colored, and is poured 
into component B. which is initially black in color. Upon 
initially mixing, component A turns the entire mixture a 
milky color, and then the color of the mixture reverts, 
upon further mixing, to a unilorm dark or black color, sig- 
nifying that the mixture is ready for application as coat- 
ing. The components should be delicately and slowly 
mixed. Caution should be taken to avoid over-mixing 
and vigorous mixing because the hardening process 
could proceed too quickly. A hand trowel was used to 
apply the formulation mixture, which should have athix- 
otropic properly sufficient for application to a horizontal 
or vertical wall surface. A coating thickness of approxi- 
mately 1-3 mm was achieved. 



Example 2 

Another formulation system was prepared wherein 
the components A and B had the following components 

s based on total dry weight solids of the total mix (total 
solids when A and B are combined), as follows. Com- 
ponent A: styrene butadiene (15-20%), natural rubber 
(5-10%), and potassium hydroxide (0.5-1.0%). Compo- 
nent B: oxidised bitumen (5-10%), aromatic process oil 

10 (15-25%). paraffinic oil (10-15%). clay (1 .0-2.0%), CaO 
(25-35%). sulphur (1.0-2.0%), zinc oxide (0.5-2.0%), 
zinc isopropyl xanthate (0.5-1.0%). and zinc diethyl 
dlthio carbamate (0.5-1.0%). This formulation was 
mixed and applied similar to Example 1. 

75 

Example 3 

Another formulation system was prepared wherein 
the components A and B had the following components 

20 based on total dry weighl solids of the total mix (total 
solids when A and B are combined), as follows. Com- 
pjonent A: styrene butadiene (20-25%), and potassium 
hydroxide (0.25-0.5%). Component B: oxidised bitumen 
(5-10%), aromatic process oil (15-25%). paraffinic oil 

2S (10-15%), clay (1.0-2.0%). CaO (25-35%), sulphur 
(0.5-1.5%), zinc oxide (0.5-2.0%), 2,2-dithiobisbenzthi- 
azole (0.5-1.0%), and tetramethyl thiuram disulphide 
(0.1-0.5%). This formulation was mixed and applied 
similar to Example 1 . 

30 

Example 4 

A test method was used for evaluating hydrostatic 
head resistance, which Is a measure of the ability of the 

3S waterproofing membrane to resist rupture or penetration 
of water under pressure. Such an ability is particularly 
desirable below ground. Waterproofing membranes 
made by Examples 1-3 above were subjected to the 
standard test method described in ASTM D 5385-93 

40 (Test Method for Hydrostatic Pressure Resistance of 
Waterproofing Membranes). The method involves the 
application of the membrane to a concrete test block and 
allowing it to cure. The block is then cracked longitudi- 
nally (at a pre-formed groove) and the crack opened by 

45 V8 Inch. The block is clamped in a test rig and water 
pressure is applied and held for 1 hour at incremental 
increases in pressure until the membrane fails, e.g., the 
test rig leaks. The hydrostatic head resistance is the 
highest pressure the membrane will withstand for 1 hour 

50 without leaking. 

Comparison hydrostatic pressure resistance tests 
where performed on control formulations that were 
made using two component combinations. For example, 
a rubber latex/bitumen emulsion mixture which did not 

55 have a vulcanizing agent contained within an oil carrier, 
was tested and exhibited zero (0.0) hydrostatic head re- 
sistance when tested under ASTM D 5385-93. In anoth- 
er example, a rubber latex and oil-lime suspension was 



BEST AVAILABLE COPY 

5 



bnsdoc:d <ep. 



07e2&77A1 I > 



9 



EP 0 782 977 A1 



10 



also tested, and exhibited zero (0.0) hydrostatic head 
resistance. 

Conversely, when the formulation-systems of Ex- 
amples 1-3 were tested, the samples demonstrated at 
least 15 psi and in one case up to 45 psi hydrostatic s 
head resistance at 1 .5 mm thickness ( ASTM D 5385 93). 

Example 5 

Another formulation system was prepared wherein io 
the components A and B had the following components 
based on total dry weight solids of the total mix (total 
solids when A and B are combined), as follows. Com- 
ponent A: styrene butadiene (15-20%), natural rubber 
(5-10%), and potassium hydroxide (0.5-1 .0%). Compo- 
nent B: oxidised bitumen (5-10%), aromatic process oil 
(15-25%), paraffinic oil (10-16%). clay (1.0-2.0%). reg- 
ular Portland cement (35-45%), sulphur (1 .0-2.0%), zinc 
oxide (0.5-2.0%), zinc oxide (0.5-2.0%), and zinc iso- 
propyl xanlhale (0.5-1 .0%). This lormulalion was mixed 20 
and applied similar to Example 1 . 

The foregoing discussion and examples are provid- 
ed for illustrative purposes only and are not intended to 
limit the scope of the Invention. 



Claims 

1. A two-component liquid-applied waterproofing for- 
mulation system for application as a liquid to a sub- 30 
strata surface, comprising: separate components A 
and B which are transportable in separate contain- 
ers and are combinable to form a blend in which 
vulcanization is initiated solidifying the components 
into a membrane wherein component A comprises 3S 
an aqueous latex of a natural or synthetic rubber 
and component B comprises an oil carrier in which 

is dispersed a vulcanizing agent operative to cure 
the rubber in component A, and a hygroscopic 
agent operative to chemically bind the water in com- 40 
ponent A. 

2. A waterproofing formulation system according to 
claim 1 wherein component B comprises an aromat- 
ic process oil and a paraffinic oil, and components 45 
A and B, when mixed together, initially form a water- 
In-oil blend. 

3. A waterproofing formulation system according to 
claim 1 or 2 wherein the hygroscopic agent com- so 
prises a metal oxide, hydraulic cement, anhydrous 
salt, or a mixture thereof. 

4. A waterproofing formulation system according to 
claim 3 wherein the hygroscopic agent comprises 
calcium oxide. 

5. A waterproofing formulation system according to 



any one of the preceding claims wherein the vulcan- 
izing agent comprises elemental sulfur or a deriva- 
tive thereof which acts as a sulfur donor. 

6. A waterproofing formulation system according to 
any one of the preceding claims wherein compo- 
nents A and B are contained in separate containers. 

7. A waterproofing formulation system according to 
claim 6 wherein component A is contained within a 
first container that is located within a second con- 
tainer which contains component B. 

8. A waterproofing formulation system according to 
any one of the preceding claims wherein compo- 
nent A further comprises a rheotogical modifier 
comprising a clay, fumed silica, polymer fibres, 
ground rubber, pulverized fly ash, hollow glass mi- 
crospheres, or hydrogenated caster oils. 

9. A waterproofing formulation system according to 
claim 8 wherein component A comprises montmo- 
rillonite clay and calcium carbonate. 

10. A waterproofing formulation system according to 
any one of the preceding claims wherein compo- 
nent B further comprises a colorant, color modifier, 
opacifier, or pigment operative to act as a visual aid 
in mixing together components A and B. 

11. A waterproofing formulation system according to 
any one of the preceding claims further comprising 
a bitumen. 

12. A waterproofing formulation system according to 
any one of the preceding claims wherein the sub- 
strate surface is a horizontal deck or vertical build- 
ing surface. 

13. A waterproofing formulation system according to 
any one of the preceding claims wherein, after com- 
ponents A and B are mixed and applied as a coating 
tofomri a waterproofing membrane which is allowed 
to cure, the cured membrane has a resistance to 
hydrostatic pressure of at least 68.9kPa (10 psi) in 
accordance with ASTM D 5385-93. 

14. A waterproofing formulation system according to 
any one of the preceding claims wherein compo- 
nents A and B, when mixed together and applied as 
a coating, have substantially identical wet and dry 
thickness. 

15. A waterproofing formulation system according to 
any one of the preceding claims wherein compo- 
nents A and B, when mixed together and applied as 
a coating, emit substantially no volatile organic 
chemicals. 
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16. A method of waterproofing using a two-component 
formulation system, comprising applying to a sub- 
strate surface, as liquids components A and B in 
separate containers, component A comprising an 
aqueous latex of a natural or synthetic rubber, and s 
component B comprising an oil carrier in which Is 
dispersed a vulcanizing agent operative to cure the 
rubber in component A. and a hygroscopic agent 
operative to de-water the aqueous phase of com- 
ponent A. 10 

17. A method according to claim 16 wherein compo- 
nents A and B when combined provide a water-in- 
oil blend. 

75 

18. A method according to claim 16 or 17 comprising 
the step of trowel-applying components A and B to 
wet coat a building surface, and allowing the mix- 
ture coating to solidify into a membrane. 

20 

19. A method according to claim 18 wherein said sur- 
face is a horizontal surface. 

20. A method according to claim 18 vt^ierein said build- 
ing surface is a vortical surface. ss 
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